Corrective effects of interleukin-12 on age-related deficiencies in IFN-gamma production and IL-12Rbeta2 expression in virus-specific CD8+ T cells.
Interleukin-12 receptor beta2 (IL-12Rbeta2) has been shown to be selectively expressed on Th1 T cell subsets, and we have previously shown that influenza-specific CD8+ cytotoxic T lymphocyte (CTL) deficiency in old mice was associated with deficient Th1 (interferon-gamma [IFN-gamma]) cytokine production. This study tested whether IL-12Rbeta2 expression was also deficient in CD8+ CTL from old mice and the effect of IL-12 treatment on these responses. Splenic lymphocytes from influenza-primed old and young BALB/c mice were stimulated with influenza virus in vitro with and without IL-12 and then enriched for CD8+ T cells. IFN-gamma was significantly reduced, whereas IL-4 and IL-12p40 (an antagonist of IL-12 function) were evaluated in old when compared with young mice. This was true for secreted protein measured by ELISA and for mRNA levels quantitated by RT-PCR. IL-12Rbeta2 mRNA expression in CD8+ CTL was also significantly reduced in old mice. IL-12 treatment in vitro caused significant upregulation of IFN-gamma and IL-12Rbeta2 and downregulation of IL-4 in CD8+ T cells from old mice and young mice. The present demonstration of an age-related downregulation in IL-12Rbeta2 expression and our previous data showing reduced IFN-gamma and elevated IL-4 production provide strong evidence that CD8+ CTL deficiency in aging results from a Th1/Th2 cytokine production switch. Agents that increase IL-12Rbeta2 expression and redirect Th2 to Thl immune responses are likely to enhance CD8+ CTL-mediated control of viral infections in aging.